Distinctive regulation of contact activation by antithrombin and C1-inhibitor on activated platelets and material surfaces.
Activated human plate lets trigger FXII-mediated contact activation, which leads to the generation of FXIIa-antithrombin (AT) and FXIa-AT complexes. This suggests that contact activation takes place at different sites, on activated platelets and material surfaces, during therapeutic procedures involving biomaterials in contact with blood and is differentially regulated. Here we show that activation in platelet-poor plasma, platelet-rich plasma (PRP), and whole blood induced by glass, kaolin, and polyphosphate elicited high levels of FXIIa-C1-inhibitor (C1INH), low levels of FXIa-C1INH and KK-C1INH, and almost no AT complexes. Platelet activation, in both PRP and blood, led to the formation of FXIIa-AT, FXIa-AT, and kallikrein (KK)-AT but almost no C1INH complexes. In severe trauma patients, FXIIa-AT and FXIa-AT were correlated with the release of thrombospondin-1 (TSP-1) from activated platelets. In contrast, FXIIa-C1INH complexes were detected when the FXIIa-AT levels were low. No correlations were found between FXIIa-C1INH and FXIIa-AT or TSP-1. Inhibition of FXIIa on material surfaces was also shown to affect the function of aggregating platelets. In conclusion, formation of FXIIa-AT and FXIIa-C1INH complexes can help to distinguish between contact activation triggered by biomaterial surfaces and by activated platelets. Platelet aggregation studies also demonstrated that platelet function is influenced by material surface-mediated contact activation and that generation of FXIIa-AT complexes may serve as a new biomarker for thrombotic reactions during therapeutic procedures employing biomaterial devices.